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ON THE COVER 
Burnt tussocks on Bering Land Bridge National Preserve plot V516.   
Photograph by: ABR, Inc. 
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Appendix 3. Continued.
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BELA_T21_03 U -35 n Es M a a n a 0 0 S S 0 90 0 7 5070 Brackish

BELA_T21_04 Nsa -1 y Pv W a a y a 1 7 S S 0 60 0 6 6100 Brackish

BELA_T21_05 U -50 n Es D a a n a 0 0 S S 0 50 0 8 20 Brackish

BELA_T21_06 Nsa 0 y Pv W a a y a 18 18 S S 0 62 0 6 590 Brackish

BELA_T21_07 Nsa 0 y Pv W a a y a 3 6 S S 0 78 0 7 2000 Brackish

BELA_T21_08 U -40 n W M a a y a 0 2 S S 0 83 0 7 150 Circumneutral

BELA_T21_09 U -50 n E D a a n a 1 1 S S 0 85 0 6 40 Circumneutral

BELA_T21_10 40 y F A nd nd u nd nd nd nd 40 0 7 160 Circumneutral

CAKR_T01_01 Nsa -28 y Ps M 27 >38 y p 27 27 L O nd 30 0 7 410 Circumneutral

CAKR_T01_02 U -75 n W M >50 >50 n a 4 4 L L 13 0 7 130 Circumneutral

CAKR_T01_03 U -100 n Es D >50 >50 n a 2 2 R R 0 1 8 149 Alkaline

CAKR_T01_04 U -150 n E D >25 >25 n a 0 0 RE RE 0 0 9 120 Alkaline

CAKR_T01_05 Nsa -8 y Ps M 17 >48 y a 17 18 L L 7 76 0 7 250 Circumneutral

CAKR_T02_01 Nsa -30 y Ps M a a n a 16 16 R R 0 60 0 8 370 Alkaline

CAKR_T02_02 U -100 n W M a a n a 5 5 R R 0 0 8 170 Alkaline

CAKR_T02_03 U -100 n W M 20 a n a 2 2 R R 0 0.1 8 170 Alkaline

CAKR_T02_04 U -150 n Es D a a n a 0 0 RE RE 0 0 8 160 Alkaline

CAKR_T02_05 U -150 n Es D a a n a 0 0 RE RE 0 0 8 80 Alkaline

CAKR_T02_06 U -150 n W M a a n a 1 1 RE RE 0 0 8 150 Alkaline

CAKR_T02_07 Nsa -20 y Ps M 20 nd s a 9 9 R R 0 80 0 7 370 Alkaline

CAKR_T04_01 U -100 n E D a a n a 0 0 S S 0 125 0 7 160 Brackish

CAKR_T04_02 Nsa -16 y P W a a y a 24 24 S O 0 24 0 5 150 Acidic

CAKR_T04_03 Ti -5 y Pv W a 21 y a 18 19 L L 0 75 0 6 8480 Brackish

CAKR_T04_04 Ni -1 y Pv W 25 25 y a 25 25 L O 0 125 0 6 17070 Saline

CAKR_T04_05 Np 200 y F A a a u nd nd nd nd nd 9 10800 Brackish

CAKR_T04_06 Np 200 nd F A nd nd u nd nd nd nd nd 7 240 Brackish

CAKR_T04_07 Nsa -16 y P W a 26 y a 26 26 L O 0 65 0 6 9000 Brackish

CAKR_T05_00 T -75 n E m >10 >10 n a 0 0 S S 0 150 0 Saline

CAKR_T05_01 Ti -150 n E d >50 >50 n a 0 0 S S 0 125 0 7 60 Brackish

CAKR_T05_02 U -150 n E d >10 >10 n a 1 1 R R 0 150 0 7 40 Circumneutral

CAKR_T05_03 U -95 n E d >92 >92 n a 1 1 R R 3 92 0 5 270 Acidic

CAKR_T05_04 U -100 n Es M a a n a 1 1 R R 0 0 6 180 Circumneutral

CAKR_T06_01 Nsp 8 y Pv W p p n a 40 40 O O a 49 0 6 100 Circumneutral

CAKR_T06_02 Nsp 4 y Pv W p p n a 40 40 O O a 30 0 6 250 Circumneutral

CAKR_T06_03 Nsp 11 y Pv W p p u a 60 60 O O a 43 0 6 300 Circumneutral

CAKR_T06_04 P 200 y F A nd nd n nd nd a 0 7 310 Circumneutral

CAKR_T06_05 Nsa -13 W M 13 24 n a 13 13 L L 1m 24 0 5 40 Acidic

CAKR_T06_06 Np 71 y F A nd nd u nd 0 0 L L 0 0 6 170 Circumneutral

CAKR_T06_07 Nsp 9 y Pv W nd nd u a 60 60 O O a 50 0 6 70 Circumneutral

CAKR_T06_08 Nsa -31 y W M p p n a 23 23 O O a 31 0 5 110 Acidic

CAKR_T06_09 Nsa -8 y P W p p y a 40 40 O O 0 36 0 5 30 Acidic

CAKR_T07_01 Nsa -12 30 P W a a y a 30 30 O O 0 30 0.1 4 40 Acidic

CAKR_T07_02 Nsa -19 y P M 15 15 y a 12 12 L L 0 30 0 6 240 Circumneutral

CAKR_T07_03 Nsa -1 y Pv W a a y a 35 35 O O 0 69 0 6 30 Circumneutral

CAKR_T07_04 Ni -100 n W M a a n a 3 3 S S 0 150 0 8 50 Alkaline

CAKR_T07_05 U -100 n W M a a n a 3 3 R R 0 15 8 150 Alkaline

CAKR_T07_06 Nsa -19 y Pv W 0 2 y a 2 2 R R 0 73 5 8 420 Alkaline

CAKR_T07_07 U -100 n W M a a n a 0 0 R R 0 10 8 120 Alkaline

CAKR_T08_01 Np 75 y F nd nd nd u nd nd nd nd na 8 280 Alkaline

CAKR_T08_02 Nse -75 n W M a a n a 0 0 R R 0 0 8 210 Alkaline

CAKR_T08_03 Ni -75 n W M a a n a 0 0 S S 0 0 8 100 Alkaline

CAKR_T08_04 Ni -75 n W M a a n a 2 1.5 S S 0 0 7 90 Circumneutral

CAKR_T08_05 Ni -75 n Ps M a a n a 5 5 R R 0 0 8 90 Alkaline

CAKR_T08_06 U -75 n Ps M a a n a 4 3.5 R R 0 0 7 90 Circumneutral

CAKR_T08_07 Nsa -24 y P W 12 a y a 5 4.5 L L 0 28 0 6 90 Circumneutral

CAKR_T08_08 Nsp 10 y Pv W a a y a 29 29 O O 0 29 0 7 170 Circumneutral

CAKR_T08_09 Ni -75 n W M a a n a 0 0 S S 0 125 0 8 10 Alkaline

CAKR_T08_10 U -75 b W M a a n a 0 0 R R 0 0 8 10 Alkaline

CAKR_T10_01 U -150 n Es D a a n a 0 0 Re RE 0 a 8 150 Alkaline

CAKR_T10_02 U -50 n Ps M 15 3 y a 3 3 R R 1 8 240 Alkaline

CAKR_T10_03 Nsa -13 y Ps W 0 0 y a 50 40 O O n 50 0 6 70 Circumneutral
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Appendix 3. Continued.
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CAKR_T10_04 Nsa -12 y P W 10 a y a 10 10 R R a 40 0 8 310 Alkaline

CAKR_T10_05 U -100 n W M a a n a 3 3 R R a 0 7 240 Circumneutral

CAKR_T11_01 Np 100 y F A nd nd u a 0 0 RE RE 0 0 6 160 Circumneutral

CAKR_T11_02 Nt -37 n Es M >37 >37 n a 0 0 RE RE 0 0 7 150 Circumneutral

CAKR_T11_03 Nt -100 n E D >30 >30 n a 0 0 RE RE 0 0 7 30 Circumneutral

CAKR_T11_04 Nt -100 n Es D >22 >22 n a 2 2 RE RE 0 0 6 20 Circumneutral

CAKR_T11_05 Nt -75 n W M >20 >55 y a 3 4 L L 0 N 6 40 Circumneutral

CAKR_T11_06 Ni -75 n ES D >28 >28 n a 0 0 R R 0 N 6 10 Circumneutral

CAKR_T11_07 Ni -115 n W M >20 >48 y a 4 5 L L 0 125 N 6 30 Circumneutral

CAKR_T11_08 Ni -75 n W M >35 >35 n a 3 4 L L 0 N 6 40 Circumneutral

CAKR_T12_01 U -100 n W M a a n a 2 2 R R 0 n 6 10 Circumneutral

CAKR_T12_03 U -100 n W M a a n a 0.5 0.5 R R 0 0 6 10 Acidic

CAKR_T12_04 U -100 n W M a a n a 2 2 R R 0 a 5 10 Acidic

CAKR_T12_05 U -100 n W M a a n a 0.5 0.5 R R 0 0 4 10 Acidic

CAKR_T12_06 Nsa -40 y Ps M a a y a 1 1 R R 0 0 6 10 Acidic

CAKR_T13_01 Nsa -15 y Ps M p p y a 40 40 O O 0 30 1 6 20 Acidic

CAKR_T13_02 Nsa -18 y Ps M p p y p 24 24 L O 0 28 5 6 30 Circumneutral

CAKR_T13_03 Nsa -31 y Ps M 16 >40 y a 13 13 L L 0 55 0 5 30 Acidic

CAKR_T13_04 U -75 n W M >46 >46 n p 5 6 L L 0 1 7 200 Circumneutral

CAKR_T13_05 U -97 n W M >12 >40 y a 10 10 L L 0 97 N 6 40 Circumneutral

CAKR_T13_06 Np 20 y F A nd nd u nd nd nd nd ND 7 240 Circumneutral

CAKR_T14_01 Np 15 y F A nd nd u a 35 35 O O 0 35 a 6 20 Circumneutral

CAKR_T14_02 Nsa -12 y P W nd nd y a 24 24 L O a 24 0 5 30 Acidic

CAKR_T14_03 Nsa -17 y Ps M 17 a y a 15 15 L L 0 32 0 6 40 Acidic

CAKR_T14_04 Nsa -14 y Pv W a a y a 30 30 O O 0 26 0 5 70 Acidic

CAKR_T14_05 Nsa -13 y Pv W a a u a 32 32 L O 0 32 n 5 40 Acidic

CAKR_T15_01 Nsa -10 y P W 19 >30 y a 13 13 L L 0 30 0 6 130 Circumneutral

CAKR_T15_02 Ts na W nd nd nd u nd nd nd nd na 7 46400 Saline

CAKR_T15_03 Tr -100 n E D a a y a 0 0 S S 0 0 7 Saline

CAKR_T15_04 Ti -100 n E D >43 >43 n a 0 0 S S 0 0 8 280 Brackish

CAKR_T15_05 Ti -100 n E D >40 >40 n a 3 3 R R 0 125 0 8 140 Brackish

CAKR_T15_06 Nsa -10 y PV W 7 >40 y a 4 6 L L 0 40 N 7 7200 Brackish

CAKR_T15_07 Np y F A nd nd y a nd nd nd ND 8 3000 Brackish

CAKR_T15_08 Np 10 y F A nd nd y a 5 5 L L 0 80 0 7 4800 Brackish

CAKR_T15_09 Nsa -13 y Ps W 5 >30 y nd 4 14 L L 0 30 0 7 1100 Brackish

CAKR_T15_10 Np 50 y F A nd nd u nd nd nd nd ND 8 320 Alkaline
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Appendix 4.  List of vascular plant species found in the Bearing Land Bridge National Preserve and 
Cape Krusenstern National Monument, northwestern Alaska, 2002–2003.

Aspidiaceae (Shield fern) Saussurea nuda Ledeb. 
Dryopteris fragrans (L.) Schott Senecio atropurpureus (Ledeb.) Fedtsch. 

Aspleniaceae Senecio conterminus Greenm. 
Gymnocarpium dryopteris (L.) Newm. Senecio lugens Richardson 

Athyriaceae Senecio pseudoarnica Less. 
Cystopteris montana (Lam.) Bernh. Senecio resedifolius Less. 

Betulaceae Senecio sp. 
Alnus crispa (Ait.) Pursh Solidago multiradiata Ait. var. multiradiata
Betula nana L. Taraxacum phymatocarpum J. Vahl 

Boraginaceae Taraxacum sp. 
Eritrichium aretioides (Cham.) DC. Crassulaceae
Mertensia maritima SL Sedum rosea (L.) Scop. 
Mertensia paniculata (Ait.) G. Don Cruciferae (Brassicaceae) 
Myosotis alpestris F. W. Schmidt Braya humilis (C. A. Mey.) Robins 

Campanulaceae Cardamine hyperborea O.E. Schulz 
Campanula lasiocarpa Cham. Cardamine pratensis 
Campanula sp. Cardamine sp. 
Campanula uniflora L Cochlearia officinalis L. 
Lomatogonium rotatum (l.) E. Fries Cochlearia officinalis L. ssp. arctica

Caprifoliaceae Draba cinerea Adams. 
Linnaea borealis L. Draba fladzinensis Wulf 

Caryophyllaceae Draba glabella Pursh 
Arenaria longipedunculata Hult. Draba nivalis Liljebl. 
Cerastium beeringianum Cham. & Schlecht. var.  Draba sp. 
Honckenya peploides (L.) Ehrh. Lesquerella arctica (Wormsk.) S. Wats. 
Melandrium apetalum (L.) Fenzl. Parrya nudicaulis (L.) Regel 
Melandrium sp. Cupressaceae
Minuartia arctica (Stev.) Aschers. & Graebn. Juniperus communis L. 
Minuartia macrocarpa (Pursh) Ostenf. Cyperaceae
Minuartia rossii (T. Br.) Graebn. Carex amblyorhynca Krecz. 
Minuartia sp. Carex aquatilis Wahlenb. ssp. aquatilis 
Moehringia lateriflora (L.) Fenzl Carex atrofusca Schkuhr
Silene acaulis L. Carex bigelowii Torr.
Silene sp. Carex canescens L.
Stellaria crassifolia Ehrh. Carex capillaris L.
Stellaria edwardsii R. Br. Carex capitata Soland. In L.
Stellaria humifusa Rottb. Carex chordorrhiza Ehrh.
Stellaria longipes Goldie Carex franklinii Boott
Stellaria sp. Carex glacialis Mack.
Wilhelmsia physodes (Fisch.) McNeill Carex glareosa Wahlenb. ssp. amphigena (Fern.) Hulten

Compositae (Asteraceae) Carex krausei Boeck. 
Antennaria friesiana (Trautv.) Ekman Carex lachenalii Schkuhr. 
Antennaria sp. Carex lugens Holm 
Arnica alpina L. Carex membranacea Hook. 
Arnica frigida C. A. Mey. Carex microchaeta Holm. 
Arnica lessingii Greene Carex misandra R. Br. 
Arnica sp. Carex nardina E. Fries 
Artemisia arctica Less. ssp. arctica Carex obtusata Lilj. 
Artemisia furcata Bieb. Carex petricosa Dewey 
Artemisia glomerata Ledeb. Carex podocarpa C. B. Clarke 
Artemisia senjavinensis Bess. Carex ramenskii Kom. 
Artemisia sp. Carex rariflora (Wahlenb.) Smith 
Artemisia tilesii Ledeb. Carex rotundata Wahlenb. 
Aster sibiricus L. Carex rupestris All. 
Aster sp. Carex saxatilis L.ssp. laxa (Trautv.) Kalela 
Chrysanthemum arcticum L. Carex scirpoidea Michx. 
Chrysanthemum bipinnatum L. Carex sp. 
Chrysanthemum integrifolium Richards. Carex subspathacea Wormsk. 
Crepis nana Richards. Carex Williamsii Britt. 
Erigeron humilis Graham  Eriophorum angustifolium Honck. ssp. subarcticum (V.
Erigeron hyperboreus Greene. Eriophorum angustifolium Honck. ssp. triste (T. Fries) Löve 
Erigeron purpuratus Greene Eriophorum brachyanterum Trautv. & Mey. 
Erigeron sp. Eriophorum russeolum Fries 
Petasites frigidus (L.) Franchet Eriophorum scheuchzeri Hoppe 
Saussurea angustifolia (Willd.) DC. Eriophorum sp. 
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Appendix 4. Continued.
Eriophorum vaginatum L. Puccinellia sp.
Kobresia myosuroides (Vill.) Fiori & Paol. Trisetum spicatum (L.) Richter 
Kobresia sibirica Haloragaceae
Kobresia sp. Hippuris tetraphylla L.F. 

Diapensiaceae Hippuris vulgaris L. 
Diapensia lapponica L. Myriophyllum spicatum L. 

Elaegnaceae Iridaceae
Shepherdia canadensis (L.) Nutt. Iris setosa Pall. ssp. setosa

Empetraceae Juncaceae 
Empetrum nigrum L. Juncus albescens SL 

Equisetaceae Juncus arcticus Willd. 
Equisetum arvense L. Juncus biglumis L. 
Equisetum scirpoides Michx. Juncus castaneus Smith 
Equisetum variegatum Schleich. Juncus sp. 

Ericaceae Juncus triglumis L. 
Andromeda polifolia L. Luzula arctica Blytt. 
Arctostaphylos alpina (L.) Spreng. Luzula arcuata (Wahlenb.) Sw. 
Arctostaphylos rubra (Rehd. & Wilson) Fern. Luzula confusa Lindeb. 
Arctostaphylos uva ursi (L.) Sprengel Luzula multiflora (Retz.) Lej. 
Cassiope tetragona (L.) D. Don Luzula parviflora (Ehrh.) Desv. 
Chamaedaphne calyculata (L.) Moench Luzula sp. 
Ledum decumbens (Ait.) Lodd. Luzula tundricola Gorodk. 
Loiseleuria procumbens (L.) Desv. Juncaginaceae
Oxycoccus microcarpus Turcz. ex Rupr. Triglochin maritimum L.
Rhododendron camtschaticum Pallas Triglochin palustris L.
Rhododendron lapponicum (L.) Wahlenb. Leguminosae
Vaccinium uliginosum L. Astragalus alpinus L.
Vaccinium vitis idaea L. Astragalus eucosmus Hornem. Subs. Sealie (LePage) Hult. 

Gentianaceae Astragalus umbellatus Bunge 
Gentiana glauca Pallas Hedysarum alpinum L.
Gentiana propinqua Richards. ssp. propinqua Hedysarum mackenzii Richards. 
Gentiana sp. Lathyrus maritimus SL 

Graminae (Poaceae) Lupinus arcticus S. Wats. 
Agropyron boreale (Turcz.) Drobov ssp. alaskanum Oxytropis arctica R. Br. 
Agropyron macrourum (Turcz.) Drobov Oxytropis borealis DC 
Agropyron sp. Oxytropis bryophila (E. Greene) Yurtsev 
Agropyron violaceum (Hornem.) Lange Oxytropis campestris (L.) DC. 
Agrostis scabra Willd. Oxytropis maydelliana Trautv. 
Agrostis sp. Oxytropis Mertensiana Turcz. 
Arctagrostis latifolia (R. Br.) Griseb.  Oxytropis nigrescens (Pall.) Fisch. 
Arctophila fulva (Trin.) Anderss. Oxytropis sp. 
Bromopsis pumpellianus Scribn. Lentibulariaceae 
Bromus sp. Pinguicula villosa L. 
Calamagrostis canadensis (Michx.) Beauv. Pinguicula vulgaris L. 
Calamagrostis deschampsioides Trin. Utricularia sp. 
Calamagrostis holmii Lange Utricularia vulgaris L. ssp. macrorhiza (LeConte) Clauson 
Calamagrostis inexpansa Gray Liliaceae
Calamagrostis purpurascens R. Br. subs. purpurascens Allium schoenoprasum L. 
Calamagrostis sp. Tofieldia coccinea Richards. 
Deschampsia caespitosa (L.) P. Beauv. ssp. caespitosa Tofieldia pusilla (Michx.) Pers.  
Dupontia fischeri R.Br. Tofieldia sp.  
Elymus arenarius L. ssp. mollis (Trin.) Hult. Veratrum album L. ssp. oxysepalum (Turcz.) Hult. 
Festuca altaica Trin. Zygadenus elegans Pursh 
Festuca baffinensis Polunin Linaceae
Festuca brachyphylla Schult Linum perenne L. 
Festuca rubra L. Lycopodiaceae 
Festuca sp. Lycopodium alpinum L. [=Diphasiastrum alpinum (L.)  
Hierchloe alpina (Sw.) Roem. & Schult. Lycopodium annotinum L. 
Hierochloe pauciflora R. Br. Lycopodium selago SL 
Poa alpigena (E. Fries) Lindm. Menyanthaceae
Poa alpina L. Menyanthes trifoliata L. 
Poa arctica R. Br. Onagraceae  
Poa eminens Presl Epilobium angustifolium L. 
Poa glauca M. Vahl. Epilobium ciliatum Raf. ssp. glandulosum (Lehm.) Hoch & 
Poa lanata Scribn. & Merr. Epilobium latifolium L. 
Poa sp. Ophioglossaceae  
Puccinellia borealis Swallen Botrychium lunaria (L.) Sw. 
Puccinellia phryganodes (Trin.) Scribner & Marr.  
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Appendix 4. Continued.
Orchidaceae Sanguisorba officinalis L. 

Coeloglossum viride (L.) Hartm. ssp. bracteatum (Muhl.)  Spiraea beauverdiana Schneid. 
Lloydia serotina (L.) Rchb. Rubiaceae

Papaveraceae Galium boreale L. 
Papaver lapponicum (Tolm.) Nordh. Galium sp. 
Papaver macounii Greene Galium trifidum L. 
Papaver sp. Salicaceae

Pinaceae Populus balsamifera L.
Picea glauca (Moench) Voss Salix alaxensis (Anderss.) Cov. 

Plumbaginaceae Salix arbusculoides Anderss. 
Armeria maritima (Mill.) Willd. ssp. arctica (Cham.) Hult. Salix arctica Pall. 

Polemoniaceae Salix barclayi Anderss. 
Phlox sibirica L. ssp sibirica Salix chamissonis Anderss. 
Polemonium acutiflorum Willd. Salix fuscescens Anderss. 

Polygonaceae Salix glauca L.
Polygonum bistorta L. subsp. plumosum (Small) Hult. Salix hastata L.
Polygonum sp. Salix lanata richardsonii (Salix richardsonii)
Polygonum viviparum L. Salix niphoclada SL
Rumex arcticus Trautv. Salix ovalifolia Trautv. 
Rumex sp. Salix phlebophylla Anderss. 

Portulacaceae Salix planifolia Pursch. ssp.pulchra (Cham.) Argus 
Claytonia acutifolia ssp. graminifolia Salix reticulata L.
Claytonia sarmentosa C. Meyer Salix rotundifolia Trautv. 

Potamogetonaceae Salix sp. 
Potamogeton sp. Saxifragaceae

Primulaceae Chrysosplenium tetrandrum (Lund) T. Fries 
Androsace chamaejasme Host ssp Lehmannia (Spreng.)  Parnassia palustris L. 
Androsace septentrionalis L. Saxifraga bronchialis L. 
Dodecatheon frigidum Cham. & Schlecht. Saxifraga cernua L. 
Primula anvilensis S. Kelso Saxifraga exilis Steph 
Primula borealis Duby Saxifraga flagellaris Willd. 

Pyrolaceae Saxifraga hieracifolia Waldst. & Kit.  
Pyrola asarifolia Michx. Saxifraga hirculis L. 
Pyrola grandiflora Radius Saxifraga oppositifolia L. 
Pyrola minor L. Saxifraga punctata L. 

Ranunculaceae Saxifraga sp. 
Aconitum delphinifolium DC. Saxifraga tricuspidata Rottb.
Anemone Drummondii S. Watts. Scrophulariaceae 
Anemone Drummondii S. Watts. (Anemone multiceps) Castilleja caudata (Pennell) Rebr. 
Anemone multifida Poir. Castilleja elegans Malte 
Anemone narcissiflora L. Castilleja hyperborea Pennell 
Anemone parviflora Michx. Castilleja sp. 
Anemone richardsonii Hook. Lagotis glauca Gaertn. 
Anemone sp. Pedicularis capitata Adams. 
Caltha natans Pall. Pedicularis kanei Durand subsp. Kanei
Caltha palustris L. ssp. asarifolia (DC.) Hult. Pedicularis labradorica Wirsing 
Ranunculus hyperboreus Rottb. Pedicularis langsdorffii  Fisch. subsp.arctica (R. Br.) Pennell 
Ranunculus pallasii Schlect. Pedicularis lapponica L. 
Ranunculus sp. Pedicularis parviflora J.E. Sm. Ssp. Pennellii (Hult.) Hult. 
Thalictrum alpinum L. Pedicularis sp. 

Rosaceae Pedicularis sudetica Willd. 
Dryas octopetala L. ssp. alaskensis (Pors.) Hult. Pedicularis verticillata L.
Dryas integrifolia Vahl. Selaginellaceae 
Dryas octopetala L. ssp octopetala Selaginella selaginoides (L.) Link 
Geum glaciale Adams Selaginella sibirica (Milde) Hieron. 
Geum rossii (R. Br.) Ser. Umbelliferae (FR=Apiaceae)
Potentilla biflora Willd. Angelica lucida L. (Angelica lucida E. Nels.) 
Potentilla Egedii Wormsk. ssp. grandis (Torr. & Gray)  Bupleurum triradiatum Adams 
Potentilla fruticosa L. Cnidium cnidifolium (Turcz.) Schishchk 
Potentilla Hookeriana SL Conioselinum chinense L. BSP. 
Potentilla palustris (L.) Scop. Heracleum lanatum Michx. 
Potentilla sp. Ligusticum scoticum L. ssp. hultenii (Fern.) Cald. & Tayl. 
Potentilla uniflora Ledeb. Valerianaceae
Potentilla villosa Pall. Valeriana capitata Pall. 
Rubus arcticus L. Violaceae 
Rubus arcticus L. ssp. stellatus (Sm.) Boiv. Emend. Hulten Viola epipsila Ledeb. ssp. repens (Turcz.) Becker 
Rubus chamaemorus L. Viola sp. 



BELA-CAKR Landcover Mapping 112

Appendix 5. List of some nonvascular plant species found in the Bering Land Bridge National 
Preserve and Cape Krusenstern National Monument, northwestern Alaska, 2002–2003.

Mosses and Liverworts Mosses and Liverworts continued
Warnstorfia sarmentosa (Wahlenb.) Hedenaes Hypnum plicatulum (Lindb.) Jaeg. 
Warnstorfia fluitans (Hedw.) Loeske Hypnum lindbergii Mitt.
Tortula norvegica (Web.f.) Wahlenb. Ex Lindb. Hypnum holmenii Ando 
Tortella fragilis (Hook. Et Wils. In Drumm.) Limpr. Hypnum bambergeri Schimp. 
Tomentypnum nitens (Hedw.) Loeske Hylocomium splendens (Hedw.) B.S.G. 
Timmia austriaca Hedw. Eurhynchium pulchellum (Hedw.) Jenn. 
Thuidium recognitum (Hedw.) Lindb. Drepanocladus sp. 
Syntrichia norvegica Web. Drepanocladus aduncus (Hedw.) Warnst. s.l. 
Splachnum cf. sphaericum Hedw. (with immature capsules) Ditrichum flexicaule (Schwaegr.) Hampe 
Sphenolobus minutus (Schreb.) Berggr. Distichium capillaceum (Hedw.) B.S.G. 
Sphagnum warnstorfii Russ. Didymodon asperifolius (Mitt.) Crum et al. 
Sphagnum subsecundum Nees ex Sturm Dicranum spadiceum Zett. 
Sphagnum squarrosum Crome Dicranum sp. 
Sphagnum sp. Dicranum majus Sm. 
Sphagnum rubellum Wils. Dicranum laevidens Williams 
Sphagnum perfoliatum L.Savicz Dicranum groenlandicum Brid. 
Sphagnum obtusum Warnst. Dicranum fuscescens Turner. 
Sphagnum lindbergii Schimp. Ex Lindb. Dicranum elongatum Schleich. ex Schwaegr. 
Sphagnum lenense H.Lindb. ex Pohle Dicranum bonjeanii De Not 
Sphagnum imbricatum Hornsch. Ex Russ. Dicranum angustum 
Sphagnum girgensohnii Russ. Dicranum alaevdens Williams 
Sphagnum fuscum (Schimp.) Klinggr. Dicranum acutifolium (Lindb. et H.Arnell) C.Jens. 
Sphagnum fimbriatum Wils. Ctenidium procerrimum (Mol.) Lindb. 
Sphagnum compactum DC. In Lam. Et DC. Climacium dendroides (Hedw.) Web. et Mohr. 
Sphagnum cf. jensnii H. Lindb. Cirriphyllum cirrosum (Schwaegr.) Grout 
Sphagnum capillifolium (Ehrh.) Hedw. Cinclidium subrotundum Lindb. 
Sphagnum balticum (Russ.) Russ. Ex C.Jens. Cinclidium latifolium Lindb. 
Sphagnum angustifolium (Russ. Ex Russ.) C.Jens Cinclidium arcticum B.S.G. 
Scorpidium scorpioides (Hedw.) Limpr. Ceratodon purpureus (Hedw.) Brid. 
Schistidium sp. (complex apocarpum) Catoscopium nigritum (Hedw.) Brid. 
Sanionia uncinata (Hedw.) Loeske Campylium stellatum (Hedw.) C.Jens. 
Rhytidium rugosum (Hedw.) Kindb. Campylium sp. 
Rhytidiadelphus squarrosus (Hedw.) Warnst. Campylium polygamum (B.S.G.) C.Jens. 
Rhytidiadelphus sp. Campylium longicuspis (Lindb. etH.Arnell) Hedenaes 
Rhizomnium sp. Calliergon stramineum (Brid.) Kindb. 
Racomitrium sp. Calliergon giganteum (Schimp.) Kindb. 
Racomitrium lanuginosum (Hedw.) Brid. Bryum sp. 
Ptilidium pulcherrimum (G. Web.) Vain. Bryum pseudotriquetrum (Hedw.) Gaertn. et al. 
Ptilidium ciliare (L.) Hampe Bryum pallescens Schleich. exSchwaegr. (with capsules) 
Pseudocalliergon turgescens (T.Jens.) Loeske Bryoerythrophyllum recurvirostrum (Hedw.) Chen 
Polytrichum strictum Brid. Brachythecium sp. 
Polytrichum sp. Brachythecium salebrosum (Web. et Mohr) B.S.G. 
Polytrichum juniperinum Hedw. Brachythecium rivulare Schimp. in B.S.G. 
Polytrichum jensenii Hag. Brachythecium reflexum (Starke in Web.et Mohr) Schimp. 
Polytrichum hyperboreum R.Br. Brachythecium mildeanum (Schimp.) Schimp. ex Milde 
Pohlia sp. Brachythecium erythrorrhizon Schimp. in B.S.G. 
Pohlia nutans (Hedw.) Lindb. Brachythecium coruscum Hag. 
Pohlia cruda (Hedw.) Lindb. Aulacomnium turgidum (Wahlenb.) Schwaegr. 
Pleurozium schreberi (Brid.) Mitt. Aulacomnium sp. 
Plagiothecium denticulatum (Hedw.) B.S.G. Aulacomnium palustre (Hedw.) Schwaegr. 
Plagiothecium cavifolium (Brid.) Iwats. Aulacomnium acuminatum 
Plagiothecium berggrenianum Frisvoll Aongstroemia longipes (Somm.) B.S.G. 
Plagiomnium sp. Lichen
Plagiomnium ellipticum (Brid.) T.Kop. Xanthoria sp. 
Plagiomnium curvatulum (Lind.) Schljakov Vulpicida tilesii (Ach.) J.-E. Mattsson & M. J. Lai 
Philonotis tomentella Molendo Vulpicida pinastri (Scop.) J.-E. Mattsson & M. J. Lai (on bark) 
Paludella squarrosa (Hedw.) Brid. Umbilicaria torrefacta (Lightf.) Schrader 
Mnium thomsonii Schimp. Umbilicaria sp. 
Mnium sp. Umbilicaria proboscidea (L.) Schrader 
Mnium blyttii B. S.G. Umbilicaria hyperborea (Ach.) Hoffm. 
Meesia uliginosa Hedw. Umbilicaria caroliniana Tuck. 
Limprichtia revolvens (Sw.) Loeske Thamnolia vermicularis (Sw.) Ach. ex Schaerer 
Leptobryum pyriforme (Hedw.) Wils. Thamnolia subuliformis (Ehrh.) Culb. 
Isopterygiopsis pulchella (Hedw.) Iwats. Stereocaulon tomentosum Fr.
Hypnum sp. Stereocaulon sp. 
Hypnum pratense Koch ex Spruce  
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Appendix 5. Continued.
Lichen continued Lichen continued

Stereocaulon paschale (L.) Hoffm. Flavocetraria cucullata (Bellardi) Kärnefelt & Thell 
Stereocaulon apocalypticum Nyl. (saxicolous) Evernia perfragilis Llano 
Stereocaulon alpinum Laurer ex Funck Dactylina arctica (Richardson) Nyl. 
Sphaerophorus globosus (Hudson) Vainio Cladonia uncialis (L.) F. H. Wigg. 
Sphaerophorus fragilis (l.) Pers. Cladonia sulphurina (Michaux) Fr. 
Rinodina turfacea (Wahlenb.) Körber Cladonia subfurcata (Nyl.) Arnold 
Rhizocarpon umbilicatum (Ramond) Flagey Cladonia squamosa Hoffm. 
Rhizocarpon sp. Cladonia sp. 
Rhizocarpon geographicum (L.) DC. Cladonia pyxidata (L.) Hoffm. 
Ramalina almquistii Vainio Cladonia pleurota (Flörke) Schaerer 
Psoroma hypnorum (Vahl) Gray Cladonia nipponica Asah. 
Pseudephebe pubescens (L.) M. Choisy Cladonia macilenta Hoffm. 
Pertusaria subobducens Nyl. Cladonia gracilis (L.) Willd. 
Pertusaria sp. Cladonia furcata (Hudson) Schrader 
Pertusaria panyrga (Ach.) A. Massal. Cladonia ecmocyna Leighton 
Pertusaria dactylina (Ach.) Nyl. Cladonia cornuta (L.) Hoffm. 
Peltigera sp. Cladonia coccifera (L.) Willd. s. lat. 
Peltigera rufescens (Weiss) Humb. Cladonia chlorophaea (Flörke ex Sommerf.) Sprengel 
Peltigera neckeri Hepp ex Müll. Arg. Cladonia bellidiflora (Ach.) Schaerer 
Peltigera malacea (Ach.) Funck Cladonia amaurocraea (Flörke) Schaerer 
Peltigera leucophlebia (Nyl.) Gyelnik Cladonia alaskana A. Evans 
Peltigera didactyla var. extenuata (Nyl. ex Vainio) Goffinet & Cladina stygia (Fr.) Ahti 
Peltigera canina (L.) Willd. Cladina stellaris (Opiz) Brodo
Peltigera aphthosa (L.) Willd. Cladina sp.
Parmeliopsis hyperopta (Ach.) Arnold (on bark) Cladina rangiferina (L.) Nyl. 
Parmeliopsis ambigua (Wulfen) Nyl. (on bark) Cladina mitis (Sandst.) Hustich 
Parmelia sp. Cladina arbuscula (Wallr.) Hale & Culb. 
Parmelia omphalodes (L.) Ach. Cetrariella fastigiata (Delise ex Nyl.) Kärnefelt & Thell 
Ophioparma lapponica (Räsänen) Hafellner & R. W. Rogers Cetrariella delisei (Bory ex Schaerer) Kärnefelt & Thell 
Ochrolechia upsaliensis (L.) A. Massal. Cetraria tilesii Ach. 
Ochrolechia sp. Cetraria sp. 
Ochrolechia inaequatula (Nyl.) Zahlbr. Cetraria nigricans Nyl. 
Ochrolechia frigida (Sw.) Lynge Cetraria laevigata Rass. 
Nephroma sp. Cetraria kamczatica Savicz 
Nephroma arcticum (L.) Torss Cetraria islandica subsp. crispiformis (Räsänen) Kärnefelt 
Melanelia commixta (Nyl.) Thell Cetraria islandica (L.) Ach. subsp. islandica
Megaspora verrucosa (Ach.) Hafellner & V. Wirth Cetraria islandica (L.) Ach. 
Masonhalea richardsonii (Hook.) Karnefelt Cetraria aculeata (Schreber) Fr. 
Lobaria linita (Ach.) Rabenh. Caloplaca tiroliensis Zahlbr. 
Leptogium gelatinosum (With.) J. R. Laundon Buellia insignis(Naeg. ex Hepp) Th. Fr.  
Lecanora sp. Bryoria nitidula (Th. Fr.) Brodo & D. Hawksw. 
Lecanora epibryon (Ach.) Ach. Bryocaulon divergens (Ach.) Kärnefelt 
Lecanora beringii Nyl. Asahinea chrysantha (Tuck.) Culb. & C. Culb. 
Icmadophila ericetorum (L.) Zahlbr. Arctoparmelia separata (Th. Fr.) Hale 
Hypogymnia subobscura (Vainio) Poelt Alectoria sp. 
Hypogymnia physodes (L.) Nyl. Alectoria ochroleuca (Hoffm.) A. Massal. 
Flavocetraria nivalis (L.) Kärnefelt & Thell Alectoria nigricans (Ach.) Nyl. 
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Appendix 6. List of signature vegetation classes with associated ground vegetation classes and 
showing the number of spectral signatures for each class.

Consolidated Signature Vegetation 
Class Gound Vegetation Class 

Number of 
Signatures Used 

Partially Vegetated Barren 20
 Partially Vegetated 37
 Water 1

Open White Spruce Open White Spruce 5
 White Spruce Woodland 3

Lichen Lichen 8

Elymus Elymus 4

Bluejoint Meadow Bluejoint Meadow 5
 Bluejoint–Herb 1
 Bluejoint–Shrub 2
 Wet Sedge Meadow Tundra 1

Moist Sedge–Dryas Tundra Moist Sedge–Dryas Tundra 5
 Moist Sedge–Shrub Tundra 12
 Moist Sedge–Willow Tundra 1
 Tussock Tundra 1
 Dryas–Forb Dwarf ShrubTundra 13
 Dryas–Sedge Dwarf ShrubTundra 9
 Bearberry Dwarf Shrub Tundra 1

Halophytic Sedge–Grass Wet 
Meadow, brackish 

Halophytic Grass Wet Meadow, 
brackish 1
Halophytic Sedge Wet Meadow, 
brackish 2
Halophytic Sedge–Grass Wet 
Meadow, brackish 3
Halophytic Sedge–Grass Wet 
Meadow, saline 2
Halophytic Sedge Wet Meadow, 
saline 1

Subartic Lowland Sedge Bog 
Meadow Fresh Sedge Marsh 2

Subartic Lowland Sedge Bog 
Meadow 8

 Wet Sedge Meadow Tundra 5
 Wet Sedge–Willow Tundra 2

Subartic Lowland Sedge–Moss 
Bog Meadow 

Subartic Lowland Sedge–Moss Bog 
Meadow 10

 Wet Sedge Meadow Tundra 6

Dryas Dwarf Shrub Tundra Dryas–Forb Dwarf ShrubTundra 1
 Dryas–Lichen Dwarf Shrub Tundra 10
 Dryas–Sedge Dwarf ShrubTundra 5
 Dryas Dwarf Shrub Tundra 17
 Ericaceous Dwarf Shrub Tundra 6
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Appendix 6. Continued.

Consolidated Signature Vegetation
Class Gound Vegetation Class 

Number of 
Signatures Used 

Crowberry Dwarf Shrub Tundra Crowberry Dwarf Shrub Tundra 8

Open Low Mesic Shrub Birch–
Ericaceous Shrub Dryas Dwarf Shrub Tundra 1
 Ericaceous Dwarf Shrub Tundra 1

Closed Low Shrub Birch–Ericaceous 
Shrub 5
Open Low Shrub Birch–Ericaceous 
Shrub Bog 1
Open Low Mesic Shrub Birch–
Ericaceous Shrub 10

 Open Low Ericaceous Shrub Bog 1

Open Low Shrub Birch–Willow Closed Low Shrub Birch 1
 Closed Low Shrub Birch–Willow 5
 Closed Low Ericaceous Shrub 1
 Open Low Shrub Birch–Willow 12

Open Mixed Low Shrub–Sedge 
Tussock Tundra Tussock Tundra 7

Open Mixed Low Shrub–Sedge 
Tussock Tundra 31

Open Low Willow 
Subartic Lowland Sedge–Moss Bog 
Meadow 1

 Closed Low Willow 6
 Open Low Willow 12
 Open Tall Alder 1

Closed Tall Alder–Willow Closed Tall Alder 4
 Closed Tall Alder–Willow 1
 Closed Tall Shrub Birch–Willow 1

Open Tall Willow Open Balsam Poplar 1
 Closed Tall Willow 2
 Open Tall Alder 1
 Open Tall Alder–Willow 2
 Open Tall Willow 5

Water Common Marestail 2
 Fresh Grass Marsh 1
 Water 55

Total  389
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Appendix 7.  Example diagrams of rules used to model ecotypes using the ERDAS knowledgebase 
routine.  See Appendix 8 for codes.
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Appendix 7. Continued.
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Appendix 7. Continued.
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Appendix 7. Continued.
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Appendix 8.  Codes used in ERDAS rule-based classification of ecotypes for Bering Land Bridge 
National Preserve and Cape Krusenstern National Monument, 2004.

ERDAS Numeric Code Variable Title Alpha Code 

ERDAS_Park_Code Park  
1 BELA  
2 CAKR  

   

ERDAS_Veg_Map_Code Signature Vegetation Name 
Vegetation
Alpha Code 

10 Partially Vegetated Bpv 
124 Open White Spruce Forest Fnows 
370 Lichen Hbl 
302 Elymus Meadow Hgdl 
311 Bluejoint Meadow Hgmb 
323 Sedge–Dryas Tundra Hgmsd 
346 Halophytic Sedge–Grass Wet Meadow Hgwhsgb 
342 Lowland Sedge Bog Meadow Hgwsb 
343 Lowland Sedge–Moss Bog Meadow Hgwsmb 
270 Dryas Dwarf Shrub Tundra Sddt 
283 Crowberry Dwarf Shrub Tundra Sdee 
253 Open Low Shrub Birch–Ericaceous Shrub  Slobe 
257 Open Low Shrub Birch–Willow Shrub  Slobw 
252 Open Low Mixed Shrub–Tussock Tundra Slott 
260 Open Low Willow Shrub Slow 
224 Closed Tall Alder–Willow Shrub Stcaw 
231 Open Tall Willow Shrub Stow 
999 Water W 

0 unclassified  

ERDAS_Phys_Code Aggregated Physiography  
1 Alkaline Alpine and Upland   
2 Coastal  
3 Lowland  
4 Nonalkaline Alpine and Upland  
5 Riverine  
6 Upland  
7 Upland Lava  
8 Upland-Lowland  

   



121 BELA-CAKR Landcover Mapping

A
pp

en
di

x 
9.

C
ro

ss
-w

al
k 

of
 3

3 
ec

ot
yp

es
 a

nd
 3

1 
pl

an
t a

ss
oc

ia
tio

ns
 d

ev
el

op
ed

 fr
om

 a
na

ly
si

s o
f g

ro
un

d 
da

ta
, a

nd
 2

9 
m

ap
 e

co
ty

pe
s, 

17
 m

ap
 

ve
ge

ta
tio

n 
ty

pe
s, 

12
 m

ap
 a

gg
re

ga
te

d 
ec

ot
yp

es
. M

ap
 c

la
ss

es
 w

er
e 

ag
gr

eg
at

ed
 fr

om
 g

ro
un

d 
cl

as
se

s t
o 

m
at

ch
 sp

ec
tra

l 
ch

ar
ac

te
ris

tic
s.

G
ro

u
n

d
 E

co
ty

p
es

 
P

la
n

t 
A

ss
o

ci
at

io
n

s 
M

ap
 E

co
ty

p
es

 
M

ap
 V

eg
et

at
io

n
 T

y
p
es

 
M

ap
 A

g
g

re
g

at
ed

 E
co

ty
p

es
 

A
lp

in
e 

A
lk

al
in

e 
D

ry
 

B
ar

re
n

s

D
ry

a
s 

in
te

g
ri

fo
li

a
–

R
h

o
d

o
d

en
d

ro
n

 l
a

p
p

o
n

ic
u

m
 

A
lp

in
e 

A
lk

al
in

e 
D

ry
 B

ar
re

n
s 

P
ar

ti
al

ly
 V

eg
et

at
ed

 
A

lp
in

e 
an

d
 U

p
la

n
d
 D

w
ar

f 
S

h
ru

b
 

an
d

 B
ar

re
n

s 

D
ry

a
s 

o
ct

o
p

et
a
la

–
P

o
te

n
ti

ll
a
 u

n
if

lo
ra

 
A

lp
in

e 
A

lk
al

in
e 

D
ry

 B
ar

re
n
s 

P
ar

ti
al

ly
 V

eg
et

at
ed

 
A

lp
in

e 
an

d
 U

p
la

n
d
 D

w
ar

f 
S

h
ru

b
 

an
d

 B
ar

re
n

s 

A
lp

in
e 

N
o

n
al

k
al

in
e 

D
ry

 

B
ar

re
n

s

D
ry

a
s 

o
ct

o
p

et
a
la

–
S

a
li

x 
p

h
le

b
o

p
h

yl
la

–

H
ie

ro
ch

lo
e 

a
lp

in
a

 

A
lp

in
e 

N
o

n
al

k
al

in
e 

D
ry

 

B
ar

re
n

s

P
ar

ti
al

ly
 V

eg
et

at
ed

 
A

lp
in

e 
an

d
 U

p
la

n
d
 D

w
ar

f 
S

h
ru

b
 

an
d

 B
ar

re
n

s 

A
lp

in
e 

A
lk

al
in

e 
D

ry
 D

ry
as

 

S
h
ru

b

D
ry

a
s 

in
te

g
ri

fo
li

a
–

R
h

o
d

o
d

en
d

ro
n

 l
a

p
p

o
n

ic
u

m
 

A
lp

in
e 

A
lk

al
in

e 
D

ry
 D

ry
as

 

S
h
ru

b

D
ry

as
 D

w
ar

f 
S

h
ru

b
T

u
n

d
ra

 
A

lp
in

e 
an

d
 U

p
la

n
d

 D
w

ar
f 

S
h

ru
b

 

an
d

 B
ar

re
n

s 

D
ry

a
s 

o
ct

o
p

et
a
la

–
P

o
te

n
ti

ll
a
 u

n
if

lo
ra

 
A

lp
in

e 
A

lk
al

in
e 

D
ry

 D
ry

as
 

S
h
ru

b

D
ry

as
 D

w
ar

f 
S

h
ru

b
T

u
n

d
ra

 
A

lp
in

e 
an

d
 U

p
la

n
d

 D
w

ar
f 

S
h

ru
b

 

an
d

 B
ar

re
n

s 

A
lp

in
e 

N
o

n
al

k
al

in
e 

D
ry

 

D
ry

as
 S

h
ru

b
 

D
ry

a
s 

o
ct

o
p

et
a
la

–
S

a
li

x 
p

h
le

b
o

p
h

yl
la

–

H
ie

ro
ch

lo
e 

a
lp

in
a

 

A
lp

in
e 

N
o

n
al

k
al

in
e 

D
ry

 

D
ry

as
 S

h
ru

b
 

D
ry

as
 D

w
ar

f 
S

h
ru

b
T

u
n

d
ra

 
A

lp
in

e 
an

d
 U

p
la

n
d

 D
w

ar
f 

S
h

ru
b

 

an
d

 B
ar

re
n

s 

U
p
la

n
d
 D

ry
 L

ic
h
en

 
B

et
u

la
 n

a
n

a
–

L
ed

u
m

 d
ec

u
m

b
en

s–
L

o
is

el
eu

ri
a

 

p
ro

cu
m

b
en

s

U
p

la
n

d
 D

ry
 L

ic
h

en
 B

ar
re

n
s 

L
ic

h
en

 
A

lp
in

e 
an

d
 U

p
la

n
d

 D
w

ar
f 

S
h

ru
b

 

an
d

 B
ar

re
n

s 

U
p

la
n

d
 M

o
is

t 
S

p
ru

ce
 

F
o

re
st

 

P
ic

ea
 g

la
u
ca

–
S

a
li

x 
p

la
n

if
o

li
a
 p

u
lc

h
ra

 
U

p
la

n
d

 M
o

is
t 

S
p

ru
ce

 F
o

re
st

 
O

p
en

 W
h

it
e 

S
p

ru
ce

 F
o

re
st

 
U

p
la

n
d

 S
p

ru
ce

 F
o

re
st

 

U
p
la

n
d
 M

o
is

t 
L

o
w

 W
il

lo
w

 

S
h
ru

b

S
a

li
x 

g
la

u
ca

–
D

ry
a

s 
in

te
g

ri
fo

li
a

 
U

p
la

n
d
 M

o
is

t 
L

o
w

 W
il

lo
w

 

S
h
ru

b

T
al

l 
an

d
 L

o
w

 W
il

lo
w

 S
h

ru
b

 
U

p
la

n
d

 a
n

d
 L

o
w

la
n

d
 L

o
w

 

W
il

lo
w

 S
h
ru

b
 

U
p

la
n

d
 D

ry
 C

ro
w

b
er

ry
 

S
h
ru

b

E
m

p
et

ru
m

 n
ig

ru
m

–
E

ly
m

u
s 

a
re

n
a
ri

u
s 

m
o

ll
is

 
U

p
la

n
d

 D
ry

 C
ro

w
b

er
ry

 

S
h
ru

b

C
ro

w
b

er
ry

 D
w

ar
f 

S
h

ru
b

 

T
u

n
d

ra

U
p

la
n

d
 a

n
d
 L

o
w

la
n

d
 D

w
ar

f 

B
ir

ch
–

W
il

lo
w

 S
h

ru
b

 

U
p

la
n

d
 M

o
is

t 
D

w
ar

f 

B
ir

ch
–

E
ri

ca
ce

o
u
s 

S
h

ru
b

 

B
et

u
la

 n
a

n
a

–
L

ed
u

m
 d

ec
u

m
b

en
s–

L
o

is
el

eu
ri

a
 

p
ro

cu
m

b
en

s

U
p

la
n

d
 M

o
is

t 
D

w
ar

f 
B

ir
ch

–

E
ri

ca
ce

o
u

s 
S

h
ru

b
 

L
o

w
 S

h
ru

b
 B

ir
ch

–
E

ri
ca

ce
o

u
s 

S
h
ru

b

U
p

la
n

d
 a

n
d
 L

o
w

la
n

d
 D

w
ar

f 

B
ir

ch
–

W
il

lo
w

 S
h

ru
b

 

U
p

la
n

d
 M

o
is

t 
D

w
ar

f 

B
ir

ch
–

T
u

ss
o

ck
 S

h
ru

b
 

B
et

u
la

 n
a

n
a

–
E

ri
o

p
h

o
ru

m
 v

a
g

in
a
tu

m
 

U
p

la
n

d
 M

o
is

t 
D

w
ar

f 
B

ir
ch

–

T
u

ss
o

ck
 S

h
ru

b
 

L
o

w
 M

ix
ed

 S
h

ru
b

–
T

u
ss

o
ck

 

T
u

n
d

ra

U
p

la
n

d
 D

w
ar

f 
B

ir
ch

–
T

u
ss

o
ck

 

S
h
ru

b

U
p

la
n

d
 M

o
is

t 
S

ed
g

e–

D
ry

as
 M

ea
d
o
w

 

D
ry

a
s 

in
te

g
ri

fo
li

a
–

C
a

re
x 

b
ig

el
o
w

ii
–

S
en

ec
io

 

a
tr

o
p
u
rp

u
re

u
s

U
p

la
n

d
 M

o
is

t 
S

ed
g

e–
D

ry
as

 

M
ea

d
o

w

S
ed

g
e–

D
ry

as
 T

u
n

d
ra

 
U

p
la

n
d

 a
n

d
 L

o
w

la
n

d
 S

ed
g
e–

D
ry

as
 M

ea
d
o
w

 

L
o

w
la

n
d

 M
o

is
t 

T
al

l 

A
ld

er
–

W
il

lo
w

 S
h

ru
b

 

A
ln

u
s 

cr
is

p
a

–
S

a
li

x 
p
la

n
if

o
li

a
 p

u
lc

h
ra

–
R

u
b

u
s 

a
rc

ti
cu

s

L
o

w
la

n
d

 M
o

is
t 

T
al

l 
A

ld
er

–

W
il

lo
w

 S
h
ru

b
 

T
al

l 
an

d
 L

o
w

 W
il

lo
w

 S
h

ru
b

 
U

p
la

n
d

 a
n

d
 L

o
w

la
n

d
 L

o
w

 

W
il

lo
w

 S
h
ru

b
 

L
o
w

la
n
d
 M

o
is

t 
L

o
w

 

W
il

lo
w

 S
h
ru

b
 

S
a
li

x 
p
la

n
if

o
li

a
 p

u
lc

h
ra

–
C

a
la

m
a
g
ro

st
is

ca
n

a
d

en
si

s

L
o
w

la
n
d
 M

o
is

t 
L

o
w

 W
il

lo
w

 

S
h
ru

b

T
al

l 
an

d
 L

o
w

 W
il

lo
w

 S
h

ru
b

 
U

p
la

n
d

 a
n

d
 L

o
w

la
n

d
 L

o
w

 

W
il

lo
w

 S
h
ru

b
 

L
o
w

la
n
d
 M

o
is

t 
D

w
ar

f 

B
ir

ch
–

W
il

lo
w

 S
h

ru
b

 

B
et

u
la

 n
a

n
a

–
S

a
li

x 
p
la

n
if

o
li

a
 p

u
lc

h
ra

–
P

yr
o

la
 

g
ra

n
d

if
lo

ra

L
o
w

la
n
d
 M

o
is

t 
D

w
ar

f 

B
ir

ch
–

W
il

lo
w

 S
h

ru
b

 

L
o
w

 S
h
ru

b
 B

ir
ch

–
W

il
lo

w
 

S
h
ru

b

U
p

la
n

d
 a

n
d
 L

o
w

la
n

d
 D

w
ar

f 

B
ir

ch
–

W
il

lo
w

 S
h

ru
b

 

L
o

w
la

n
d

 W
et

 D
w

ar
f 

B
ir

ch
–

E
ri

ca
ce

o
u
s 

S
h

ru
b

 

B
et

u
la

 n
a

n
a

–
V

a
cc

in
iu

m
 v

it
is

-i
d

a
ea

–
C

a
re

x 

a
q

u
a

ti
li

s

L
o

w
la

n
d

 W
et

 D
w

ar
f 

B
ir

ch
–

E
ri

ca
ce

o
u

s 
S

h
ru

b
 

L
o

w
 S

h
ru

b
 B

ir
ch

–
E

ri
ca

ce
o

u
s 

S
h
ru

b

U
p

la
n

d
 a

n
d
 L

o
w

la
n

d
 D

w
ar

f 

B
ir

ch
–

W
il

lo
w

 S
h

ru
b

 

L
o

w
la

n
d

 M
o

is
t 

S
ed

g
e–

D
ry

as
 M

ea
d
o
w

 

D
ry

a
s 

in
te

g
ri

fo
li

a
–

E
q

u
is

et
u

m
 a

rv
en

se
 

L
o

w
la

n
d

 M
o

is
t 

S
ed

g
e–

D
ry

as
 

M
ea

d
o

w

S
ed

g
e–

D
ry

as
 T

u
n

d
ra

 
U

p
la

n
d

 a
n

d
 L

o
w

la
n

d
 S

ed
g
e–

D
ry

as
 M

ea
d
o
w

 

L
o

w
la

n
d

 S
ed

g
e–

M
o

ss
 F

en
 

M
ea

d
o

w

C
a

re
x 

a
q

u
a

ti
li

s–
S

a
li

x 
fu

sc
es

ce
n

s–
S

p
h

a
g

n
u

m
 

L
o

w
la

n
d

 S
ed

g
e–

M
o

ss
 F

en
 

M
ea

d
o

w

L
o

w
la

n
d

 S
ed

g
e–

M
o

ss
 B

o
g

 

M
ea

d
o

w

L
o

w
la

n
d

 S
ed

g
e 

F
en

 M
ea

d
o

w
 



BELA-CAKR Landcover Mapping 122

A
pp

en
di

x 
9.

C
on

tin
ue

d.
L

o
w

la
n

d
 S

ed
g
e 

F
en

 

M
ea

d
o

w

C
a

re
x 

a
q

u
a

ti
li

s–
C

a
re

x 
ch

o
rd

d
o

rh
iz

a
 

L
o

w
la

n
d

 S
ed

g
e 

F
en

 M
ea

d
o

w
 

L
o

w
la

n
d

 S
ed

g
e 

B
o

g
 M

ea
d

o
w

 
L

o
w

la
n

d
 S

ed
g
e 

F
en

 M
ea

d
o

w
 

L
ac

u
st

ri
n

e 
M

o
is

t 
B

lu
ej

o
in

t 

M
ea

d
o

w

C
a

la
m

a
g

ro
st

is
 c

a
n

a
d

en
si

s–
R

u
m

ex
 a

rc
ti

cu
s 

L
ac

u
st

ri
n

e 
M

o
is

t 
B

lu
ej

o
in

t 

M
ea

d
o

w

B
lu

ej
o

in
t 

M
ea

d
o
w

 
L

o
w

la
n

d
 S

ed
g
e 

F
en

 M
ea

d
o

w
 

L
ac

u
st

ri
n

e 
M

ar
es

ta
il

 

M
ar

sh
 

A
rc

to
p

h
il

a
 f

u
lv

a
 

L
o

w
la

n
d

 W
at

er
 

W
at

er
 

F
re

sh
w

at
er

 

H
ip

p
u

ru
s 

vu
lg

a
ri

s–
P

o
ta

m
o

g
et

o
n
 s

p
p

.
L

o
w

la
n

d
 W

at
er

 
W

at
er

 
F

re
sh

w
at

er
 

C
a

re
x 

a
q

u
a

ti
li

s–
C

a
lt

h
a

 p
a

lu
st

ri
s 

L
o

w
la

n
d

 W
at

er
 

W
at

er
 

F
re

sh
w

at
er

 

L
o

w
la

n
d

 W
at

er
 

W
at

er
 

L
o

w
la

n
d

 W
at

er
 

W
at

er
 

F
re

sh
w

at
er

 

R
iv

er
in

e 
W

at
er

 
W

at
er

 
R

iv
er

in
e 

W
at

er
 

W
at

er
 

F
re

sh
w

at
er

 

R
iv

er
in

e 
M

o
is

t 
T

al
l 

A
ld

er
–

W
il

lo
w

 S
h
ru

b
 

A
ln

u
s 

cr
is

p
a

–
S

a
li

x 
b

a
rc

la
yi

 
R

iv
er

in
e 

M
o

is
t 

L
o

w
 a

n
d

 T
al

l 

W
il

lo
w

 S
h
ru

b
 

T
al

l 
an

d
 L

o
w

 W
il

lo
w

 S
h

ru
b

 
R

iv
er

in
e 

L
o

w
 a

n
d

 T
al

l 
W

il
lo

w
 

S
h
ru

b

R
iv

er
in

e 
M

o
is

t 
T

al
l 

W
il

lo
w

 S
h
ru

b
 

S
a

li
x 

a
la

xe
n

si
s–

A
st

er
 s

ib
ir

ic
u

s 
R

iv
er

in
e 

M
o

is
t 

L
o

w
 a

n
d

 T
al

l 

W
il

lo
w

 S
h
ru

b
 

T
al

l 
an

d
 L

o
w

 W
il

lo
w

 S
h

ru
b

 
R

iv
er

in
e 

L
o

w
 a

n
d

 T
al

l 
W

il
lo

w
 

S
h
ru

b

R
iv

er
in

e 
M

o
is

t 
L

o
w

 

W
il

lo
w

 S
h
ru

b
 

S
a

li
x 

la
n

a
ta

 r
ic

h
a

rd
so

n
ii

–
F

es
tu

ca
 a

lt
a

ic
a

 
R

iv
er

in
e 

M
o

is
t 

L
o

w
 a

n
d

 T
al

l 

W
il

lo
w

 S
h
ru

b
 

T
al

l 
an

d
 L

o
w

 W
il

lo
w

 S
h

ru
b

 
R

iv
er

in
e 

L
o

w
 a

n
d

 T
al

l 
W

il
lo

w
 

S
h
ru

b

R
iv

er
in

e 
M

o
is

t 
D

w
ar

f 

B
ir

ch
–

W
il

lo
w

 S
h

ru
b

 

B
et

u
la

 n
a

n
a

–
S

a
li

x 
p
la

n
if

o
li

a
 p

u
lc

h
ra

–
P

yr
o

la
 

g
ra

n
d

if
lo

ra

R
iv

er
in

e 
M

o
is

t 
D

w
ar

f 

B
ir

ch
–

W
il

lo
w

 S
h

ru
b

 

L
o
w

 S
h
ru

b
 B

ir
ch

–
W

il
lo

w
 

S
h
ru

b

R
iv

er
in

e 
L

o
w

 a
n
d

 T
al

l 
W

il
lo

w
 

S
h
ru

b

R
iv

er
in

e 
B

ar
re

n
s 

E
p

il
o

b
iu

m
 l

a
ti

fo
li

u
m

–
A

g
ro

p
yr

o
n

 m
a

cr
o

u
ru

m
 

R
iv

er
in

e 
B

ar
re

n
s 

P
ar

ti
al

ly
 V

eg
et

at
ed

 
R

iv
er

in
e 

an
d
 C

o
as

ta
l 

B
ar

re
n

s 

C
o
as

ta
l 

B
ar

re
n
s 

E
ly

m
u

s 
a

re
n

a
ri

u
s 

m
o

ll
is

–
L

a
th

yr
u

s 
m

a
ri

ti
m

u
s 

C
o
as

ta
l 

B
ar

re
n
s 

P
ar

ti
al

ly
 V

eg
et

at
ed

 
R

iv
er

in
e 

an
d
 C

o
as

ta
l 

B
ar

re
n
s 

C
a

re
x 

ra
m

en
sk

ii
–

P
u

cc
in

el
li

a
 p

h
ry

g
a

n
o

d
es

 
C

o
as

ta
l 

B
ar

re
n
s 

P
ar

ti
al

ly
 V

eg
et

at
ed

 
R

iv
er

in
e 

an
d
 C

o
as

ta
l 

B
ar

re
n
s 

C
o
as

ta
l 

D
ry

 D
u
n
eg

ra
ss

 

M
ea

d
o

w

E
ly

m
u

s 
a

re
n

a
ri

u
s 

m
o

ll
is

–
L

a
th

yr
u

s 
m

a
ri

ti
m

u
s 

C
o
as

ta
l 

D
ry

 D
u
n
eg

ra
ss

 

M
ea

d
o

w

E
ly

m
u

s 
M

ea
d

o
w

 
R

iv
er

in
e 

an
d
 C

o
as

ta
l 

B
ar

re
n

s 

C
o

as
ta

l 
B

ra
ck

is
h

 W
et

 

S
ed

g
e–

G
ra

ss
 M

ea
d

o
w

 

S
a

li
x 

o
va

li
fo

li
a

–
D

es
ch

a
m

p
si

a
 c

a
es

p
it

o
sa

 
C

o
as

ta
l 

W
et

 S
ed

g
e–

G
ra

ss
 

M
ea

d
o

w

H
al

o
p

h
y

ti
c 

S
ed

g
e–

G
ra

ss
 W

et
 

M
ea

d
o

w

C
o

as
ta

l 
S

ed
g

e–
G

ra
ss

 M
ea

d
o

w
 

C
a

re
x 

ra
m

en
sk

ii
–

D
u

p
o

n
ti

a
 f

is
h

er
i 

C
o

as
ta

l 
W

et
 S

ed
g

e–
G

ra
ss

 

M
ea

d
o

w

H
al

o
p

h
y

ti
c 

S
ed

g
e–

G
ra

ss
 W

et
 

M
ea

d
o

w

C
o

as
ta

l 
S

ed
g

e–
G

ra
ss

 M
ea

d
o

w
 

C
o

as
ta

l 
S

al
in

e 
W

et
 S

ed
g

e–

G
ra

ss
 M

ea
d
o
w

 

C
a

re
x 

ra
m

en
sk

ii
–

P
u

cc
in

el
li

a
 p

h
ry

g
a

n
o

d
es

 
C

o
as

ta
l 

W
et

 S
ed

g
e–

G
ra

ss
 

M
ea

d
o

w

H
al

o
p

h
y

ti
c 

S
ed

g
e–

G
ra

ss
 W

et
 

M
ea

d
o

w

C
o

as
ta

l 
S

ed
g

e–
G

ra
ss

 M
ea

d
o

w
 

C
o

as
ta

l 
W

at
er

 
W

at
er

 
C

o
as

ta
l 

W
at

er
 

W
at

er
 

C
o

as
ta

l 
W

at
er

 

H
u

m
an

 M
o

d
if

ed
 B

ar
re

n
s 

N
o

n
e 

H
u

m
an

 M
o

d
if

ed
 B

ar
re

n
s 

P
ar

ti
al

ly
 V

eg
et

at
ed

 
H

u
m

an
 M

o
d

if
ed

 B
ar

re
n

s 



123 BELA-CAKR Landcover Mapping

Appendix 10. Cross-tabulation of consistency between independently derived spectral classes (nodes 
of hierarchical clustering) and signature vegetation class.  Boxes denote central 
tendencies of nodes associated with vegetation types.

Node

H
b

l

B
p

v

H
g

d
l

S
d

d
t

H
g

m
s
d

S
lo

tt

S
lo
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e

S
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b
w

S
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w

S
to
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S
tc

a
w

H
g

m
b

F
n
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w

s

S
d

e
e

H
g

w
s
m

b

H
g

w
s
b

H
g

w
h

s
g

b

W

T
o

ta
l
8111 2 1 3

7111 2 2

8112 4 2 1 7

7122 3 3

1121 3 3

8121 2 2

7112 2 2

1221 19 1 20

1111 6 1 7

1122 8 1 1 10

8122 3 1 4

6111 4 4 8

6221 1 1 2 1 5

1211 1 4 5

1112 1 6 7

5111 5 5

5112 1 5 2 8

5121 3 3

2212 5 1 1 7

2121 7 5 12

2211 2 1 3

5211 2 6 8 16

2111 1 3 4

2122 1 1 2

2412 8 2 1 1 12

2311 3 3

2322 1 1 2

3113 1 1 1 1 4

3312 2 1 2 1 1 1 8

2321 2 1 3

2411 1 1 2

3322 2 1 2 1 1 1 8

2312 1 1 2

3111 1 2 3

2621 1 2 3

2421 1 1 4 2 8

3122 1 2 3

2612 1 3 2 6

2622 3 3

3211 3 3

2500 1 1 2

4122 2 1 3

4111 1 2 4 2 1 10

4121 2 3 4 1 10

4211 3 1 2 6

7321 2 4 6

7311 1 3 4

5221 1 1 2

6211 2 2 2 6

5212 2 1 5 8

6212 1 5 2 1 1 2 1 13

6121 2 1 1 2 2 8

3321 1 1 1 1 1 1 2 1 9

8211 4 1 5

8221 1 1 2 4

7212 3 3 6

8222 1 1 2

7211 1 1 2

7220 1 2 3

9110 12 12

9120 36 36

9220 7 7

Total 8 58 4 39 42 38 19 19 20 11 6 9 8 8 16 17 9 58 389

% in 100 88 25 62 33 66 42 84 30 36 67 22 88 38 56 35 78 100 65
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Appendix 14.  Vegetation cover and frequency for ecotypes described by two plant associations.  Data 
summarized by plant association.

Alpine Alkaline Dry Dryas Shrub  

Cover Freq Dryas integrifolia–
Rhododendron lapponicum  
(n = 6) Mean SD % 

Total Vascular Cover 73.9 10.9 100 
Total Evergreen Shrub Cover 49.2 12.1 100 
Cassiope tetragona 5.3 5.2 83 
Dryas integrifolia 31.7 18.6 83 
Rhododendron lapponicum 1.4 1.8 83 
Total Deciduous Shrub Cover 10.5 4.1 100 
Salix arctica 4.2 2.3 100 
Andromeda polifolia 0.5 0.5 50 
Arctostaphylos rubra 3.7 1.5 100 
Salix reticulata 1.3 1.9 67 
Vaccinium uliginosum 0.7 1.2 50 
Total Forb Cover 8.6 3.0 100 
Senecio sp. 0.1 0.1 50 
Polygonum viviparum 0.3 0.4 100 
Equisetum variegatum 0.5 0.8 67 
Anemone sp. 0.1 0.1 50 
Artemisia furcata 0.1 0.1 50 
Astragalus umbellatus 0.1 0.1 67 
Chrysanthemum integrifolium 0.1 0.0 83 
Hedysarum alpinum 1.0 1.2 67 
Lagotis glauca 0.2 0.4 50 
Pedicularis capitata 0.3 0.4 100 
Saussurea angustifolia 0.5 0.5 50 
Saxifraga oppositifolia 1.0 1.1 50 
Silene acaulis 0.4 0.5 83 
Thalictrum alpinum 0.1 0.1 67 
Tofieldia coccinea 0.2 0.4 50 
Tofieldia pusilla 0.4 0.5 67 
Total Grass Cover 0.3 0.4 67 
Arctagrostis latifolia 0.2 0.4 17 
Total Sedge Cover 5.3 1.9 100 
Eriophorum angustifolium 0.5 0.5 50 
Carex bigelowii 0.7 1.0 33 
Carex membranacea 0.5 0.5 50 
Carex misandra 0.5 0.8 33 
Carex scirpoidea 2.3 2.3 100 
Total NonVascular Cover 60.1 32.1 100 
Total Moss Cover 14.2 9.0 100 
Hylocomium splendens 2.5 4.2 33 
Rhytidium rugosum 4.0 4.7 67 
Tomentypnum nitens 5.5 7.3 67 
Total Lichen Cover 45.9 34.5 100 
Flavocetraria nivalis 2.8 1.9 83 
Thamnolia vermicularis 5.8 5.6 83 
Alectoria ochroleuca 1.7 2.0 67 
Bryocaulon divergens 0.7 1.2 33 
Cetraria islandica cf 5.5 12.0 50 
Cetraria tilesii 0.2 0.4 50 
Dactylina arctica 0.9 1.2 67 
Flavocetraria cucullata 11.0 12.6 100 
Masonhalea richardsonii 0.3 0.5 33 
Nephroma arcticum 7.0 16.2 50 
Ochrolechia frigida 3.0 4.0 50 
Total Bare Ground 34.9 23.1 100 
Litter alone 28.3 22.9 100 
Soil 6.5 5.7 100 

Alpine Alkaline Dry Dryas Shrub  

Cover Freq 
Dryas octopetala–Potentilla 
uniflora  (n = 7) Mean SD % 

Total Vascular Cover 49.5 19.6 100 
Evergreen Tree  0.7 1.9 14 
Picea glauca 0.7 1.9 14 
Total Evergreen Shrub Cover 39.8 17.0 100 
Cassiope tetragona 0.3 0.5 29 
Dryas octopetala 39.3 16.4 100 
Rhododendron lapponicum 0.0 0.0 29 
Total Deciduous Shrub Cover 0.7 1.2 43 
Arctostaphylos alpina 0.1 0.4 14 
Arctostaphylos rubra 0.1 0.4 14 
Salix reticulata 0.3 0.8 29 
Total Forb Cover 6.1 1.4 100 
Androsace chamaejasme 0.1 0.0 71 
Artemisia furcata 0.2 0.4 57 
Artemisia senjavinensis 0.2 0.4 29 
Castilleja hyperborea 0.0 0.1 43 
Erigeron sp. 0.2 0.4 29 
Hedysarum mackenzii 0.7 1.1 71 
Lesquerella arctica 0.1 0.1 57 
Minuartia arctica 0.0 0.1 43 
Oxytropis bryophila 0.3 0.8 29 
Oxytropis nigrescens 0.2 0.4 43 
Phlox sibirica sibirica 0.3 0.8 29 
Pinguicula vulgaris 0.0 0.1 43 
Potentilla uniflora 0.2 0.4 29 
Saxifraga oppositifolia 1.3 0.7 100 
Senecio resedifolius 0.0 0.1 43 
Silene acaulis 0.0 0.1 43 
Total Grass Cover 0.3 0.7 57 
Festuca altaica 0.3 0.8 14 
Total Sedge Cover 1.9 1.5 100 
Carex franklinii 0.3 0.8 14 
Carex nardina 0.6 0.8 57 
Kobresia sp. 0.1 0.4 14 
Total NonVascular Cover 14.1 9.8 100 
Total Moss Cover 1.2 2.2 57 
Rhytidium rugosum 0.2 0.4 29 
Tortella fragilis 0.7 1.9 14 
Total Lichen Cover 12.9 10.4 100 
Flavocetraria nivalis 1.1 1.3 57 
Thamnolia vermicularis 1.8 1.6 100 
Cetraria tilesii 0.3 0.5 29 
Evernia perfragilis 0.1 0.1 29 
Flavocetraria cucullata 1.1 1.3 57 
Ochrolechia frigida 2.3 5.6 43 
Ochrolechia upsaliensis 0.6 1.5 29 
Pertusaria sp. 2.4 3.8 43 
Pertusaria subobducens 0.6 1.5 14 
Thamnolia subuliformis 0.4 0.9 29 
Vulpicida tilesii 0.5 0.8 57 
Total Bare Ground 52.9 28.4 100 
Litter alone 12.0 13.7 100 
Soil 40.9 28.3 100 
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Appendix 14. Continued.

Lacustrine Marestail Marsh

Cover Freq 
Hippuris vulgaris– 
Potamogeton sp (n = 3) Mean SD % 

Total Vascular Cover 22.8 21.6 100 
Total Forb Cover 22.1 20.5 100 
Ranunculus pallasii 0.7 1.2 33 
Hippuris vulgaris 13.3 7.6 100 
Caltha palustris 0.3 0.6 33 
Menyanthes trifoliata 0.7 1.2 33 
Potamogeton sp. 0.4 0.6 67 
Potentilla palustris 6.7 11.5 33 
Total Grass Cover 0.3 0.6 33 
Arctophila fulva 0.3 0.6 33 
Total Sedge Cover 0.3 0.6 33 
Carex aquatilis 0.3 0.6 33 
Total NonVascular Cover 5.3 9.2 33 
Total Moss Cover 5.3 9.2 33 
Limprichtia revolvens 3.3 5.8 33 
Scorpidium scorpioides 1.7 2.9 33 
Sphagnum cf. jensnii 0.3 0.6 33 
Total Bare Ground 91.7 13.5 100 
Water 91.3 14.2 100 
Litter alone 0.3 0.6 33 

Lacustrine Marestail Marsh

Cover Freq 
Carex aquatilis–Caltha palustris
(n = 2) Mean SD % 

Total Vascular Cover 42.1 8.4 100 
Total Deciduous Shrub Cover 0.5 0.7 50 
Salix fuscescens 0.5 0.7 50 
Total Forb Cover 16.6 16.2 100 
Ranunculus hyperboreus 1.5 2.1 50 
Hippuris vulgaris 1.5 2.1 50 
Caltha natans 7.5 10.6 50 
Caltha palustris 1.5 2.1 50 
Myriophyllum spicatum 1.5 2.1 50 
Polemonium acutiflorum 0.1 0.1 50 
Potamogeton sp. 0.5 0.7 50 
Potentilla palustris 2.5 3.5 50 
Total Grass Cover 10.0 14.1 50 
Arctophila fulva* 10.0 14.1 50 
Total Sedge Cover 15.0 21.2 50 
Eriophorum angustifolium 7.5 10.6 50 
Carex aquatilis 7.5 10.6 50 
Total NonVascular Cover 1.5 2.1 50 
Total Moss Cover 1.5 2.1 50 
Sphagnum squarrosum 1.5 2.1 50 
Total Bare Ground 125.0 35.4 100 
Water 80.0 28.3 100 
Litter alone 45.0 63.6 50 

*Arctophila fulva typically occurs as a unique plant association, 
but was included here because of insufficient data to describe it  
separately. 

Coastal Barrens

Cover Freq 
Elymus arenarius mollis–
Lathyrus maritimus (n = 6) Mean SD % 

Total Vascular Cover 3.8 6.6 33 
Total Deciduous Shrub Cover 0.0 0.1 17 
Salix ovalifolia 0.0 0.0 17 
Salix planifolia pulchra 0.0 0.0 17 
Total Forb Cover 1.6 2.6 33 
Stellaria sp. 0.0 0.0 17 
Artemisia tilesii 0.0 0.0 17 
Honckenya peploides 1.0 1.5 33 
Lathyrus maritimus 0.2 0.4 33 
Mertensia maritima 0.3 0.8 17 
Senecio pseudoarnica 0.0 0.0 17 
Total Grass Cover 2.2 4.0 33 
Festuca rubra 0.0 0.0 17 
Elymus arenarius mollis  2.2 4.0 33 
Total NonVascular Cover 0.1 0.2 33 
Total Moss Cover 0.1 0.2 33 
Ceratodon purpureus 0.0 0.1 17 
Bryum pseudotriquetrum 0.0 0.1 17 
Dicranum spadiceum 0.0 0.1 17 
Leptobryum pyriforme 0.0 0.1 17 
Total Bare Ground 98.3 4.1 100 
Litter alone 2.7 4.1 50 
Soil 95.7 6.5 100 

Coastal Barrens

Carex ramenskii–Puccinellia 
phryganodes (n = 1) % Cover 

Total Vascular Cover 1.4 
Total Forb Cover 0.3 
Stellaria humifusa 0.1 
Chrysanthemum arcticum 0.1 
Potentilla egedii 0.1 
Total Grass Cover 0.1 
Elymus arenarius mollis  0.1 
Total Sedge Cover 1.0 
Carex subspathacea 1.0 
Total NonVascular Cover 0.2 
Total Moss Cover 0.2 
Sphagnum obtusum 0.2 
Total Bare Ground 99.1 
Water 1.0 
Litter alone 0.1 
Soil 98.0 
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Appendix 14. Continued.

Coastal Brackish Wet Sedge–Grass Meadow 

Cover Freq 
Salix ovalifolia–Deschampsia 
caespitosa (n = 2) Mean SD % 

Total Vascular Cover 53.6 14.3 100 
Total Deciduous Shrub Cover 11.0 12.7 100 
Salix ovalifolia 11.0 12.7 100 
Total Evergreen Shrub Cover 0.6 0.6 100 
Empetrum nigrum 0.6 0.6 100 
Total Forb Cover 8.5 2.6 100 
Sedum rosea 0.1 0.1 50 
Androsace chamaejasme 0.1 0.1 50 
Pedicularis sudetica 2.0 0.0 100 
Rumex arcticus 0.1 0.0 100 
Stellaria sp. 0.1 0.1 50 
Castilleja elegans 0.5 0.7 50 
Chrysanthemum arcticum 1.0 0.0 100 
Cochlearia officinalis arctica 1.0 0.0 100 
Lathyrus maritimus 0.5 0.7 50 
Melandrium apetalum 0.1 0.1 50 
Pedicularis langsdorffii arctica 0.5 0.7 50 
Potentilla sp. 0.1 0.0 100 
Primula borealis 0.1 0.1 50 
Saxifraga exilis 2.5 3.5 50 
Total Grass Cover 19.1 5.6 100 
Dupontia fisheri 2.5 3.5 50 
Calamagrostis deschampsioides 7.5 3.5 100 
Arctagrostis latifolia 2.5 3.5 50 
Deschampsia caespitosa 6.0 5.7 100 
Elymus arenarius mollis  0.6 0.6 100 
Total Sedge Cover 14.6 0.8 100 
Eriophorum angustifolium 1.1 1.3 100 
Carex aquatilis 1.0 1.4 50 
Carex amblyorhynca 2.5 3.5 50 
Carex canescens 1.0 1.4 50 
Carex ramenskii 7.5 3.5 100 
Juncus albescens 1.5 2.1 50 
Total NonVascular Cover 16.0 15.6 100 
Total Moss Cover 16.0 15.6 100 
Bryum sp. 3.8 1.8 100 
Aulacomnium palustre 1.0 1.4 50 
Bryum pallescens 2.5 3.5 50 
Campylium polygamum 2.5 3.5 50 
Campylium sp. 3.8 1.8 100 
Leptobryum pyriforme 2.5 3.5 50 
Total Bare Ground 49.5 14.8 100 
Water 0.5 0.7 50 
Litter alone 47.5 17.7 100 
Soil 1.5 2.1 50 

Coastal Brackish Wet Sedge–Grass Meadow 

Cover Freq 
Carex ramenskii–Dupontia 
fisheri (n = 5) Mean SD % 

Total Vascular Cover 45.9 11.1 100 
Total Deciduous Shrub Cover 2.6 4.2 60 
Salix ovalifolia 2.4 4.3 40 
Salix fuscescens 0.2 0.4 20 
Total Forb Cover 8.3 5.8 100 
Stellaria humifusa 4.0 3.7 100 
Cochlearia officinalis 1.8 2.2 60 
Rumex arcticus 0.3 0.4 80 
Chrysanthemum bipinnatum 0.0 0.0 20 
Polygonum sp. 0.0 0.0 20 
Potentilla egedii 2.2 4.4 60 
Potentilla sp. 0.0 0.0 20 
Total Grass Cover 8.8 5.2 100 
Calamagrostis holmii 2.4 4.3 40 
Dupontia fisheri 2.0 1.9 80 
Calamagrostis deschampsioides 3.0 4.5 40 
Poa arctica SL 0.4 0.9 20 
Deschampsia caespitosa 1.0 2.2 20 
Total Sedge Cover 26.2 4.4 100 
Carex aquatilis 0.2 0.4 20 
Carex ramenskii 26.0 4.2 100 
Total Bare Ground 73.4 21.2 100 
Water 0.2 0.4 60 
Litter alone 62.0 22.5 100 
Soil 11.2 21.7 100 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Department of the Interior protects and manages the nation’s natural resources and cultural heritage; provides scientific and 
other information about those resources; and honors its special responsibilities to American Indians, Alaska Natives, and 
affiliated Island Communities. 
 
NPS D-41, November 2004

  



 

 
 
National Park Service 
U.S. Department of the Interior 
 
 
Natural Resource Program Center 
 
 
Natural Resource Program Center 
1201 Oakridge Drive, Suite 150 
Fort Collins, CO 80525 

www.nature.nps.gov 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
EXPERIENCE YOUR AMERICA TM 

 


